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Pope and Talbot Facility Circa 1929 - Operations Ceased in 1960
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How it Looks Today

Former facility and operational areas
covered by 2 -21 ft of river dredge spoils
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Creosote saturated wood waste

NAPL Blebs

Conditions Beneath the Surface
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Surface Water Sheens
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Existing Monitoring Woll {1996-)

New Monitoring Well (2011)

Avandoned Monitoring Well

Prévious Seep Water Sample (Oct, 1968)

Phase 2 Sediment Boring with No to Only Minor
Sheen and No Evidence NAPL

Phase 2 Sediment Boring with Sheen but No
Evidence of NAPL Impact

Phase 2 Sediment Boring with Visible NAPL

Visible Sheen Observed in
Surface Sediments (Oct, 2010)

Phase 1 TarGOST® Boring with
No Sheen or NAPL Signal

Phase 1 TarGOST* Boring with
Minor Signal (sheen/staining)

Phase 1 TarGOST® Boring with NAPL Signal
Angled Boring (Horizonlal Distance In Feet)
Inferred NAPL Boundary
Nonagueous Phase Liquid (Creosote)

Sampling Sediment and Porewater in a Tidally Influenced River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ




"

Sediment Impacts <1 ft bss g \

Focus of Pore el
Water Evaluation e o P T

b 1 Y8

P

o

Approximately 2 acres of
Sediment area with 2-3
ft thick creosote
contaminated wood

waste covered by 2-6 ft
of fine texture sediments
deposited over the last
60 years
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Creosote contaminated
wood waste buried 2-5 ft
bss in the “Man-made
Cove”as detected by
Targost
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Approach — Focused Assessment of Exposure Point Concentrations in the
Benthic Environment

Develop a Conceptual Site Model for Benthic Habitat

Define the depth of the biologically active zone

ldentify sampling periods representing relatively worst-case seasonal conditions

Develop a vertical profile of contaminant levels in Sediment and Pore-water

Apply a robust analytical program reflecting the complexity of petroleum chemistry



Determining the Depth of the Biologically Active Zone

Table 5. Biologically Relevant Sediment Depths—DBiotic Zones—for Decisions Related

. . to Ecological Assessment or REl]l-Ediill'iDﬂ.| The biofic zone noted m column 2 1s
Literature Review
Biotic zone (cm)
Habitat Type Biotic Zone (cm) (Considering Biomass)

Lotic

Stream Coarze Grained/Sand 33

Stream Coarse Grained/Sand with Fines® 25

River Coarse Grained/Sand with Fines® 15

DETERMINATION OF THE BIOLOGICALLY RELEVANT SAMPLING DEPTH
FOR TERRESTRIAL AND AQUATIC ECOLOGICAL RISK ASSESSMENTS

EPA/GDO/R-15/176
ERASCO15F
October 2015

Direct Observations using “Powergrab”
version of the clam shell-type sampler
e Bioturbation

* Redox Conditions
* Substrate/Sediment Texture and composition

Sampling Sediment and Porewater in the Lower Willamette River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ



Macroinvertebrates Observed in
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Mapping Bathymetry and
GW Discharge Areas

Multibeam Bathymetric Survey
+/-5cm

Thermocouple Temperature
Sensor +/- 0.1°F

(8.4) = Surface water
minus porewater at
8” bss — degrees
fahrenheit

Sampling Sediment and Porewater in the Lower Willamette River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ

Temperature Survey July 2017




Gage height, feet, [NHS GAGE ON I-5
BRIDGE]

Selecting the Period for Sampling

USG5 14144788 COLUHBIA RIVER AT VANCOUVER, HA
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Falling Limbs — Periods of
Maximum Groundwater
Discharge and
Contaminant Flux

Rising Limbs — Periods
of Reversed Gradients
— Bank Storage

Jan 81Feb 6Har 61Apr 8May 81Jun 61Jul B1Aug B1Sep B10ct B1lNov 8Dec 61
2817 2617 2017 2817 2017 28017 28017 2017 2017 2017 2017 2617

Low stage - Baseflow
period, strong tidal
oscillations
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Seasonal Changes in River Stage

e approximately 15 feet in 2017

October 1, 2009 June 29, 2011

Sampling Sediment and Porewater in the Lower Willamette River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ



Continuous Elevation Monitoring of GW and SW - Seasonal Gradient Analysis

Hydrographs from GASCO Site located15 miles upstream

Upper Alluvium (PZ1-20) and River ” Upper Alluvium (PZ4-12) and River —
— 4F = o = 4
5 12 = 8 12y\,v\ A
2 - = £ E S f\\j{\v A N =
T £ Al A g YRNAYNAN N\ f\’\‘\fi\w‘\f\fﬁ\“f E
2 E / ~ . r\ \ - = A= / R =
L NAVAN N AN A A Y N S VAV NSO A g MAA E
. 4E — 56— —
2 = = - F - |
s g E Biep 6 Test tep & Test = 2 LB g L3 Test L3 Test =
Oct 12 Oct 14 oct 16 \ Oct 18 Oct 20 oo 27 Oa 22 Feb 20 Feb 22 Feb 24 Feb 26 Feb 28 Mar 02 Mar 04 Mar 06 Mar 07
Water Elevation Difference |lsinn 15-mds Nata- linner Allivingm minns Bjyer Water Elevation Difference Using 15-min Data: Upper Alluvium minus River
E . . 04— -
. E Serfes Data Filtering Se ol E
28 E £E 02@ —
g8 E Ll b s L L) . FOS R T PP VA A O R S 88 oMo MoV L e L AL L L L LA A L -Joost
L T sl v for Averaging Tidally === L S UUBOMSASRDUEDUO . AU ¥ AL 4 /1 DA 40 40 2 A8 07 A 1 At = o051
== §5 -02— =
29 = E 3
E \ bstep & [est Infl UenCEd Water tep & Test -0 4:_8%3[“ PnTest D3 Test —
E Brans \ Ends . . . . . . .
Oct 12 Oct 14 . 120 Feb 20 Feb 22 Feb 24 Feb 26 Feb 28 Mar 02 Mar 04 Mar 06 Mar 07
Elevations
Water Elevation Difference Using Serfes 3 Day Rolling Averages: Upper Alluvium minus River =" —ce Using Serfes 3 Day Rolling Averages: Upper Alluvium minus River
E ' ‘ ' ' E 04 H —
= E _ Period of E
sz E E g€ 02 —
z £ .
%g 55 00 SUStalned GW e
£ = £ o : E
B E 5 =7 Discharge E
E [5i20 & Test Step 6 Test 3 -04 g 3t Test B2 fi Test —
0:;(712 . . . Oct18 Oct 20 Oct 22 Oct22 Feb 20 Feb 22 Feb 24 Feb 26 Feb 28 Mar 02 Mar 04 Mar 06 Mar 07
System is flipping
Figure 4.22 Upper Alluyium: 15-min Data Figure 4.25
ba C k an d fo rt h Groundwater Elevation Differences — — - Upper Alluvium: Serfes Averages Groundwater Elevation Differences
H Groundwater Source Control Extraction System Test Data Report ANCHOR — River: 15-min Data Groundwater Source Control Extraction System Test Data Report
frO m d |SCh arge- NW Natural Gasco Site A e — — = River: Serfes Averages NW Natural Gasco Site
g COP = City of Portland Datum OFA \ater Elevation Difference: 15-min Data COP = City of Portland Datum
\Water Elevation Difference” Serfes Averages
rec h d rge BG - 40, DrvENORKIGascaiGource _Conil EvahistonIDL Gasea_50_ s St nrsorneh amaent_vzsm b s zme | || eeeeea 0.05 ft Total Potential Uncertainty 56 G0 PeNCRGascaSaurce_Conto EvalstonlDLGasca_G_tol so_hydorash_sradent_~25ro bon Ao 07 41 142 D14

Sampling Sediment and Porewater in the Lower Willamette River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ



Se I e cti ng t h e Sa m p I i ng D u rat i O n USGS 14211728 MILLAMETTE RIVER AT PORTLAND, OR

4,8

w
.
=

Gage height, feet
o
©

1.8

.8

USGS 14211728 HILLAHETTE RIYER AT PORTLAND, OR

o
Louse Island

el LYY YT
o | H \L : rmﬂ f/ i ﬁ gy J TR

—_—

Reversed
Flow

——

i

Discharge, cubic feet per second
1
-9
=
=
=
=

Google Earth

oct Oct Oct Oct Oct Hov Hov Howv
27 28 29 30 n a1 a2 a3
2018 2018 2018 2018 2018 2018 2018 2018

Diurnal Tidal Oscillation in River Stage and Reversal of Flow

Sampling Sediment and Porewater in the Lower Willamette River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ



Summary of Findings and Decisions

Biologically Active Zone at a minimum extends to 30 cm below the sediment surface. Sampling depth chosen
to evaluate impairment of aquatic habitat - 22.5-27.5 cm bss

* No areas of focused GW discharge identified. Data interpretation is uncertain.

* Based on bathymetry, positioned several porewater sampling locations to evaluate horizontal transport of
dissolved-phase contamination

 Based on GW-SW gradients, water temperature, and logistics - July and October chosen for sediment
porewater sampling

e Pore-water initially analyzed using the ASTM method D7363-13a Method for Determination of Parent and
Alkyl Polycyclic Aromatics in Sediment Pore Water Using Solid Phase Micro-Extraction (SPME)

 Shifted to polyethylene (LDPE) strips for 3" round of pore-water sampling to provide longer-term 28-day
exposure period for evaluating chronic ecological risks during periods of high tidal fluctuation



Sampling Devices

Surface Water Sampling Cage Containing LDPE Media

LDPE wrapped
column within
the sediment
probe

Sediment Probe with PDB

Sampling Sediment and Porewater in the Lower Willamette River, EPA GW-SW Interaction Workshop, November 16, 2018; Henning Larsen R.G., Oregon DEQ



Deployment of LDPE and
PDB Samplers

Sampling Sediment and Porewater in a Tidally Influenced River,
EPA GW-SW Interaction Workshop, November 16, 2018;
Henning Larsen R.G., Oregon DEQ

1 foot

2 feet

PDB between
1-12 inches bmli

AL

0
»
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LDPE between 3.5-9 inches bml

LDPE between 22.5-28 inches bml
NATIVE SEDIMENT




Seasonal Variability in Porewater Concentrations

Total Toxic Units - ESTBU
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Seasonal Variability in Shallow Sediment PAH Concentrations

Total PAHs (mg/kg) Shallow Sediment
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Vertical Distribution of Freely Dissolved PAHs in Porewater (IWTUs)
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